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in 1896 there was plenty of rain and sunshine and the west- 
ward march was resumed; in 1900 Ellis County was the limit, 
but now the plowman has crossed the boundary of Colorado. 

Mr. Curtis aclds tha t  there are many theories iu regard to  
the increase of rainfall in Kansas. The popular impression is 
that the plowing of the ground increases the evaporation ancl 
therefore increases the precipitation, bu t  as he very properly 
states there is nothing to prove that  there has really been any 
increane of rainfall. The records cover too short a period 
and are neither accurate nor complete. The comparison of 
the records shows great variations but  no increase, the greatest 
precipitation is in Greenwood County and the least a t  Dodge 
City in Ford County. I n  the extreme northwestern corner 
of the State, in Wallace County, the records for the 1mst twelve 
years show some good rainy seasons and some dry years. We 
quite agree with the author when he says that: 

“It is useless for anyone to assert tha t  the cultivation of the 
soil has increased the rainfall.” 

On the other hand, there have been some remarkable changes; 
25 years ago nothing would grow a t  Dodge City, where the 
soldiers a t  the military post tried in vain to make a garden. 
But the experiments were repeated from year to year, each 
time with better success, until now very fair crops are har- 
vested. I n  1867 old For t  Hays was the center of the Great 
American Desert, ancl to  have imported a plow or a sickle 
would have been a matter of public ridicule. Now it is within 
the richest part of the grain belt. At Winoan, within 40 miles 
of the border of Colorado, it was supposed that  nothing bu t  
buffalo grass would grow, but  within five or ten years dry 
farms have been cultivated ant1 profitable crops harvested, and 
now several train loads of wheat are shipped annually. I n  fact, 
there is very little land left in Hansas that  has not been taken 
up by farmers. 

There can be no doubt bu t  that the successful settlement 
ancl agriculture of Kansas are clue primarily to the natural 
necessity that  is imposed upon intelligent man of learning how 
to overcome the dificulties of his situation. It is not the in- 
crease of rainfall or the change in  climate that  has niade Iian- 
sas habitable any more than it is the diminution of rainfall 
that has niaile Syria a desert. I n  the one case intelligent man 
has conquered the desert, in  the other case ignorant men and 
oppressive rulers have allowed the desert climate to conquer 
them. As  a rule, even without artificial irrigation, a good crop 
plant, such as wheat or maize, suitalde to desert conditions 
can be evolved by a proper system of selection; when irriga- 
tion comes in to help, the sunny desert becomes a more profit- 
able garden field than the moist climate of the seashore or 
the Tropics. As a rule, grain crops require plenty of sunshine, 
a soil of the right physical properties, and a very careful, sys- 
tematic application of water. Formerly, the icleal wheat fiehls 
were in Egypt, with abundance of sunshine. a fine soil for re- 

regulated by the river Nile. Almost the same conditions pre- 
vail throughout the basins of the hhsissippi, IIissouri, Sas- 
katchewan, and Msckenzie. The fertility of this great region 
is a matter that  depends wholly on human industry, and not 
on any change of climate. 

taining the water, and a periodic inundation and irrig a t’ 1un, 

EXPLORATIONS OF THE UPPER ATMOSPHERE BY THE 
BLUE HILL OBSERVATORY. 

Referring to the MONTHLY WEATHER REVIEW for Noveniber, 
1904, page 521, ancl May, 1005, page 209, we find some addi- 
tional interesting information in Science for July 14, 1905, 
from which we quote the following: 

During the months of January, February, and March, 1905. nine more 
ascents were made at St. Louis; every balloon but  one was found 
and, with the attached instrument, was returned to Blue Hill in accord- 
ance with the instructions on each. Like the  previous balloons all of 

these fell within the  eastern half of a circle ha\ ing its center at St. Louis 
and a radius of 285 miles. 

On January 35, when a high barometric pressure prevailed at the 
ground, a temperature of -111’ F. (-80’ C.) was recorded at aheight of 
48,700 feet, this being one of the  lowest natural temperatures ever ob- 
served. The experiments last winter were conducted hy Mr. Clayton, 
under the  direction of Mr. Rotch, and their success induced Professor 
Langley, Secretary of the  Smithsonian Inbtitution, to  grant Mr. Rotch 
$10110 fr9m the Hodgkins Fund, in order to  continue the experiments 
this sumnier at St. Louis. These, like the first, will hr couductecl by 
Mr. Fergusson. of the  Blue Hill Observatoiy staff. Souridings of the 
atmosphere made at ditierent seasons should reveal the annual varia- 
tion of temperature at great heights above the  American Continent, 
which is at present unknown. 

The above-mentioned low temperature is lower than any 
that  has hitherto been recorded in the highest bnlloon ascen- 
Rions in Europe up to altitudes far greater than were attained 
in Ainerica, and emphasizes the fact that  when balloon work 
is carried on as extensively as it ought to 1)e by American 
meteorologists the conditions over our interior valley will be 
found to Le extreme in  the highest degree. 

The lesson to be learned from this observation is the fact 
that  in an area of high presbure with very cold air a t  the 
surface of the ground we also have very cold air a t  great al- 
titudes and yet that same upper air a t  the altitude of 48,700 
feet when brought donn  to the surface of the ground ought 
by compression to  attain a temperature of considerably above 
100’ F. The difference between this high temperature and 
the one actually observed a t  the surface of the ground on 
J : ~ n ~ a r y  25 (which, accorcling to the daily weather map, was 
30’ F. as it minimum on January 35. and 13“ F. as a minimum 
on January 26)  must be accounted for almnst wholly by the 
radiation of heat froiii the air in cowbe of its slow descent 
from a height of 4X.700 feet t u  the ground. This slow 
clewent of air, Filing time for the cooling effect, cooperates 
with a slow horizontal iuovemeiit of the still colder air from 
the north. The air within our areas of high pressure must 
have a general slow descending motion from the north south- 
ward correlated with an ascent of ~varm, moist air from the 
surface as has so often been explained in the R ~ N T H L Y  
WELTHER Rw IEW. 

The inversion of teniperature which is a widespread and 
: t hos t  normal phenomenon somewhere between the altitudes 
of 5000 and 30,000 feet must. we think, be attributed to the 
fact that  some layer of cloud having clroppecl its rain and 
having also intercepted the sunlight has for both these 
reasons acquired an extra quantity of heat that can only be 
slowly lost by radiation. 

AN OLD REFERENCE TO THE KITE IN METEOROLOGY. 
Speaking of the winds Louis Cotte sa) *: 
Even the children ha re  macle the  wind contribute tu their amusement, 

since i t  is  1)y means of the  mechanis~ii bimilar to  tha t  of the  sails of a 
wind-mill t ha t  they have found out  livw to  force i t  to  raise up a species 
of frame woik covered with paper which they call Cc.rrolam. The cord 
with which they hold this framenork is always attached to i t  in such a 
way tha t  the  plane of the framework presents itself obliquely to the 
direction of the  wind, and thus the  impulse of t he  air tends continually 
t o  make i t  rise by describing the  arc of a c i rde  which has for i ts  radius 
the  twine which they hold in their hand-.’ 

WINDS AND WAVES. 
A wave progressing over cleep mater does not travel alone; 

waves always occur in groups. The center of the group is 
the largest o r  principal wave. It is preceded and followecl 
by a series of gradually diminishing waves. The smaller 
wares advance more slowly than do the largei. ones. The 
central, biggest mare is continually overtaking and swallowing 
up smaller waves in front of it while at  the same time starting 

~ ~~~ ~~~ -- ~ 

1 L. C‘otte, Traite de la Meteorologie, Paris. 1774. Page 304. 
2 Essais de Physique de Musschenbroek, tome 11, page 913. 
Lecons de Physique de 11. L’AbbB Nollet, tome 111, page 500. 
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new ones far in front of them; it is also running ahead of the 
small waves behind it and leaving them to die away. The 
average velocity of the whole group of waves is therefore 
smaller than the velocity of the central or principal wave. 
This is true of gravity waves on the surface of the water no 
matter whether they s tar t  by a sudden impulse as an ocean 
earthquake wave or are maintained by the wind as an ordi- 
nary storm wave. The ordinary earthquake wave is not a 
gravity wave but  one of compression and dilatation, or an 
elastic wave passing through a medium that is not homogene- 
ous but  has in general three axes of elasticity, and therefore 
behaves in a manner analogous to the action of many crystals 
on a beam of light. 

With regard to the storm waves, a coinwittee of the British 
Association for the Advancement of Science, of which Dr. 
Vaughn Cornish is secretary, publishes the following para- 
graph, on page 313 of the report for 1903: 

ON THE SIZE OF WAVE3 AS RELATED TO THE RATE OF ADVANCE O F  A 
C'PC'LONE. 

The greatest waves will be developed in tha t  part of the cyclone in 
which the direction of the wind coincides with the  direction of advanee 
of the  cyclone, and I wish to  call attention to the fact that ,  along this 
line of action, of all the  waves which the velocity of the wind is capable 
of increasing, that  length will enjoy superior opportunities for growth 
whose group velocity is  equal to the rcite oJ' advaare of the cycloiw, the  storm 
either outrunning or lagging behind the transmission of energy in waves 
of any other length. The velocity of t h e  group in deepwater is half the  
velocity of the individual waves. 

It was pointed out in the last report that  the  period of the longest 
recorded swells corresponds to  a wave relocity about equal to that  of 
the greatest recorded hourly velocity of the  mind ( t h e  velocity of the  
dominant wave in storms being much lower). 

It may be addod that  no records of swells here  been met with having 
periods approaching those appropriatute to  a deep sea velocity equal to  
that  attained during the gusts of a storm. 

Mathematical invescigatlons have pointed to a tendency of the wind 
finally to produce steep waves of velocity equal, or almost equal, to  tha t  
of the wind. When, however, we come to  compare the observed veloci- 
ties of wind, the observed dimensions of cyclonic storms, and the lengths 
of waves of velocity equal, or  nearly equal, to tha t  of the strongebt 
winds, we find that  we rapidly approach a condition of things when the  
stretch of water subject at any one time to  such wind is only a sinall 
multiple of the wave length; a condition in which steep waves could not 
be maintained. 

DIURNAL VARIATION OF ATMOSPHERIC HUMIDITY. 

It is so rare that observers have the patience to  make 
frequent observations of dew-point, relative humidity, or n p o r  
tension, and i t  is so diilicult to maintain correct self-register- 
ing apparatus for this important fundamental datum, that our 
knowledge of the diurnal variation of atmospheric vapor is far 
less satisfactory than our knowledge of the variations of 
pressure and temperature. We may therefore call attention 
to two series of observations, the results of which are pub- 
lished in the Annuaire of the Meteorological Society of F rame  
for April and May, 1905. The first series is that  made by 
Dechevrens on the island of Jersey, where the diurnal varia- 
sion apparently differs decidedly from that observed a t  most 
other maritime or littoral stations. With reference to  this 
series Angot says that a t  Paris the Tapor tension has in Jan- 
uary only a single diurnal masinium and minimum, while in 
July it has a double diurnal oscillation, and he adds that this 
double diurnal oscillation in the summer time belongs to 
relatively low stations, where the diurnal variation of tem- 
perature is quite large; but  a t  sea and in the neighborhood 
of coasts and on the summits of mountains we find a t  all sea- 
sons of the year only a single oscillation like that  of the win- 
ter season at  Paris, having only a single minimum and a single 
maximum. Dechevrens states that the island of Jersey is an 
exception to this rule a t  all seasons of the year. Eight  obser- 
vations daily of the tension of aqueous vapor made during the 
two months January and July, during the ten years 1894-1903, 
gave him the following values of the hourly departures from 

............. ! y e a r  1 78.7 1 

the general average of the respective months, which were 
5.667 for January and 11.004 for July. 

TABLE 1.-Diurnal periodicity of i q o r  prwsurt. nt Jersey. 
.___-.__~ -~ -___ __ - ~ - _ _  

Hour. 1 January. 1 July. Hour. I January. 1 July. 11 
I - -  - _ _  

Mid u i gh t .......... 
1 a. 111 ............ 
2a.111 ............. 
3 a . m  ............. 
48.1U ............. 
5.1.111 ............. 
6 a. 11:. ........... 
7 a . m  ............. 
S a .  III ............. 
9 a. 1u ............. 

10 a. IU ............. 
11 a. 111 ............. 

I 

1 , 0 , , .  

to.  027 
10.01s 
-tu. 005 
+n. 004 
-0.012 
-0. LIZ 
-0.0.3Y 
4.037 
-4.014 
+o. 010 
+O. 0'25 
+o. 019 

711 711. 

i 0.068 
-0.014 

-0.121 
-0.105 
-0.049 
+O. 062 
+o. 116 
+I). 139 
+o. 104 + 0.061 
4 0. M?. 

--O.ocg 

Noou ............ 
1 1'. Ill. ........... 

4 p. 111.. .......... 
5 1). 111..  .......... 
7 1'. Ill.. .......... 
8 1'. 111. .......... 
!I 1'. 111. ........... 
10 p .  111.. .......... 
11 l'.ru. .......... 

............ 
3 1,. 111.. .......... 

............ 

I I I I I I .  
-o.ou:! 
-0.0'20 
-0.007 
+O. 014 
+n. 035 
to. 023 +o. fN3 
-0.0'3 
4.0!3 
-0.009 
10.014 +o. 0'26 

11lll1. + 0.006 
-0.026 
-0.094 
-0.145 
-0.169 
-0.149 
-0.073 + 0. oox 
+O.  061 
+o. 100 
+ O .  118 
+o. 118 

-~ 
I n  the Annuaire for Nay, lYU5,M. Th. RIoureaus gives a suni- 

n a r y  of the observations of atmospheric moisture a t  the 
observatory a t  Parc St. Maur during the 80 years, 1874- 
1903. From his tables we quote the following general results 
as to  the secular variations and the annual and diurnal peri- 
odicities : 
TAELE 8.-Antiunl itterm values of ccfntoiyhrrG* ntoir3ture at Pwc St. M a w .  

~ - ~ - - ~ ~ 

1874 ................ 
7. 73 
7. i? 
7. xi7 
7.91; 
'i. 47 
7. 76 

I .  6:) 
7. 415 
7. 70 

7.813 
6. !li 
7. "1; 
7. 47 

7,. 37 

7. 1:: 1 

1 

1 S!M. ............ 
l h l l l .  ............ 
lS!I!. ............ 
l8H:j.. .......... 
lS!14.. ........... 
1595. ............ 
1 XHIJ . . . . . . . . . . . .  
1X!I7.. ........... 
lS!l8.. .......... 
IS!I'J. ........... 
l!IO0.. ........... 
1!101.. . . . . . . . . . . .  
l!W. ........... 
1!103. ............ 
aiettu ........... 

,V,<l.  
7s. i 
79. I 
dh.2 
74.4 , 1 .  !I 
I / .  1 
i s .  3 
80. u 
79. I( 
74. s 
75. 6 
/:,. 8 
,a. 3 
7i. 9 

7s. i 

-. 
-- 
-" 

I- 

_ ) .  

ll1111. 
7. .?I 
7. 41 
7. 21; 
i. 3s 

,. $2 
7.31 
7. 91; 
i. XS 
i. 49 
7. t;:3 
7. ?'2 
7. 44 
7.22  

i .  53 

7. li0 

January . 
February 
Man41 ... 
April ... 
May . . . . .  
June .... 
J u l y . .  ... 

........... 

........... 

.......... 

........... 

........... 

........... 

........... 

Per CP1II .  
87. 2 
h?. 7 
'i4.8 
1;9. 1 
69.9 
i3. 7 
7". 5 

Auyort  ...... 
S;rptanilDt,r ... 
t.)ctolwr ...... 
h'urrinlrer ... 
Ilecem ber .... 

.... SO. 5 

.... 85.2 

.... 8s. 6 

....I S6.H 

I 

I #  I l l .  
1u. !I7 
10. M 
7.53 
6.82 
5. 1" 

7. 52 
, 

TABLE 4.-Diumiil periorlicaty qf inokture as dhoirii by  the amwage &par- 
twce front the annual mectn nt Purr S t .  blicttr. 

Per w , , l .  ? n i t ( .  
1 a. 111 ............. I +lo. 0 I - 0. (I6 I 1 1'. 111 
2 :I. 111. ............. +11.0 - 0.12 ? II.I,I ........... 
:i a. ni .............. +1LS - 0. 1!1 9 1'. 111 

+12.5 - (1.26 4 1,. 111 ....... 
+12.6 - n. 2s 1'. 111 
1 1 1 . 3  - 0.22 I , I ~ . I U  + 8. 6 - 0. 0:) 7 1,. III 
+ 4 . 5  +0.01 8IV.m 
- 9 . 5  + 0 . 1 3  I I I I . I I I  ........... 
- 5.4 

11a.1n .............. ........... 
10 1'. 111 ........... 

I 
~ ( m u  ................ ......... I 

-15. 7 - 0.06 
-14.0 - 0.04 
-10.9 0. 00 
- 6.!I + 0.05 
- 3.5 + 0.19 + 1.1 + 0.20 

+ 5.x + 0.11 
T 7.4 + 0.06 
+ 3 . i  + 0 . 1 7  

+ S.!l 1 0.00 

I n  addition to the elaborate tables, of which we have given 
only the monthly means, Moureaus gives some very interesting 
data relative to the extreme values. Thus the relative humid- 
ity was as low as 8 per cent on the 2 i th  of March, 1899; 10 
per cent on March 30, 1893; 11 per cent on April 1, 1892, 
April 24, 1893, April 2,1894, and April 14, 1898; 12 per cent on 
August 18,1892, February 26 and 27,1899, and April 21,1901. 


